Objective: To estimate the prevalence of self-reported constipation and associated factors in the general population of a Brazilian city. Method: Secondary analysis of an epidemiological study, population-based, cross-sectional study, about bowel habits of Brazilian population. A total of 2,162 individuals were interviewed using two instruments: sociodemographic data and the adapted and validated Brazilian version of the "Bowel Function in the Community" tool. Results: There was a prevalence of 25.2% for the selfreported constipation, 37.2% among women and 10.2% among men. Stroke and old age were associated with constipation in the three statistical models used. Conclusion: The prevalence found showed to be similar to the findings in the literature, although some associated factors obtained here have never been investigated.
INTRODUCTION
Chronic Constipation (CC) is a syndrome based on symptoms defined as unsatisfactory defecation that results from difficult stool passage or infrequent stools, hard stools, or feeling of incomplete defecation, which can occur individually or secondarily to an underlying disease (1) . According to self-reported, it is characterized by subjective complaint influenced by cultural habits (2) . According to the Rome III criteria ( ³ ) , CC is defined as the presence of two or more of the following symptoms for the last three months, with onset at least 6 months before diagnosis: straining during at least 25% of defecations, lumpy or hard stools in at least 25% of defecations, sensation of incomplete evacuation for at least 25% of defecations, sensation of anorectal obstruction/blockage for at least 25% of defecations, manual maneuvers to facilitate at least 25% of defecations (e.g., digital evacuation and support of the pelvic floor), and lesser than three defecations per week. In addition to these, two more symptoms of constipation are considered: stools that occur rarely without the use of laxatives, and non-fulfillment of the criteria for irritable bowel syndrome.
CC prevalence ranges between 2.6% and 30.7%, as indicated by some studies (4) (5) (6) (7) (8) , highlighting the female and old age as associated factors (4) . In order to provide recommendations for assessment, diagnosis and treatment of CC, and from a systematic review of literature conducted by experts from across the region, the Latin American Consensus of Chronic Constipation was published in November 2005, which points out that there are few epidemiological studies on the subject in Latin America (6) .
A complete history, including surgery, diet and medications taken, is part of the evaluation of patients with CC performed by nurses (9) . Proper understanding of the symptoms of functional gastrointestinal disorders (FGIDs) or not, is needed by health professionals to recognize the impact on patients and a rational basis for knowing diagnose and treat them (10) . It is necessary to consider that CC can cause serious complications such as fecaloma, pseudo-diarrhea, stercoral ulcer, volvulus and gastrointestinal perforation, especially in patients with megacolon and megarectum. Therefore, recognition of the symptom and an early treatment are necessary to prevent complications and improve the quality of life of patients (11) .
Moreover, within the specialized area of Wound, Ostomy and Continence Nursing (WOCN), incontinence include constipation as one of its sub-areas of expertise. The care of people with constipation -which can occur in any health care setting, particularly in hospitals and long-term institutions and in the end of life -it is relevant for Nursing area, specialized or not.
Given the above and considering the lack of epidemiological studies in Latin America, specifically in Brazil, the aim of this study is to estimate the prevalence of selfreported CC and identify the factors associated with this occurrence in adults from the general population.
METHOD
This is a secondary analysis, developed from an epidemiological population-based, descriptive, exploratory and cross-sectional study, with quantitative approach, conducted between 2008 and 2009 in the urban area of Londrina -Parana, on the bowel habits of this population (12) . At the time of data collection, the city had a population of 447,065 inhabitants, of which 305,695 individuals were over 18 years old, according to the census of the Brazilian Institute of Geography and Statistics -IBGE 2000. The study population was composed by all inhabitants residing in the urban area of this city, divided into 390 census sectors, grouped into five regions (north, south, east, west and center). The population was stratified by gender and age. The study sample consisted of all residents present in households, selected through cluster probabilistic sampling and who met the following inclusion criteria: age equal or above 18 years old, to be able to respond to interview questions and to accept to participate in the study. As we had access to the city map, containing all addresses and 390 census sectors according to IBGE; information on the general population by census sectors; and the number of elements in each region, depending on the age and gender, the calculation of the sample obtained consisted of 2,000 inhabitants. Then, the selection of clusters was performed through a draft, being first drawn the census sectors of each region, followed by the draw for the street to be visited, that is the cluster. Finally, the sample consisted of 2,162 individuals, most were women (1203 -56%); white (1591 -73.6%); people in stable relationships (59.7% -1290); literate (97.5% -2108), with 0 to 33 years of education (mean 9.4, SD=4.5 years); 809 (37.4%) participants had no defined occupation. The age ranged from 18 to 93 years (mean 40.6, SD = 16.4 years); the mean monthly family income of participants was 3.8 (SD = 3.3) minimum wages a ; and the number of dependents monthly household income ranged from 1 to 13 people (mean 3.1, SD = 1. Data collection was conducted from April to May 2008, by ten undergraduate Nursing students from the Universidade Estadual de Londrina -UEL, they were previously submitted to a process of training involving the objectives and procedures of the study, with emphasis on data collection, through the interview technique. During data collection, all residents occupants of households were interviewed. Study participants were informed about the research objectives, expressing their consent to participate by signing the consent form. www.ee.usp.br/reeusp Prevalence of self-reported constipation in adults from the general population Two instruments were used for data collection. The first consisted of the subjects' demographic data (name, age and date of birth, gender, skin color, education, profession and occupation, marital status, monthly family income and number of dependents of this income). The second instrument, Bowel Function in the Community, in its adapted and validated version to Brazil (13) , intended to assess the sample's bowel function. This instrument contains 68 questions, of which 67 are multiple choice (2 to 9 response alternatives). The latest question included 17 general symptoms unrelated to bowel habits. Although the instrument has no scores, each response alternative receives a score ranging from 0 to 9. The questions are divided into: general bowel habits; fecal incontinence; urinary symptoms; anal-rectal diseases and surgical history; medical care utilization and potential contributing medical disorders. Considering that the present study aimed to determine the prevalence of CC (question 14) and its associated factors, we used the items contained in the clusters general bowel habits, anal-rectal diseases and surgical history (questions 46 to 50 and 53 to 59).
The data from both instruments were analyzed using the software R 3.1.1, R Core Team (2013).
The prevalence of CC was assessed by self-report, considering constipated people who responded 1 (I had constipation often, more than 25% of the time) or responded 2 (I sometimes had constipation, less than 25 % of the time), and question number 14 of the specific instrument, which deals with how regular or how often the person evacuated last year.
For the study of associated factors (independent variables), the data were subjected to univariate analysis using the Pearson chi-square test (X²), with 5% significance level. For the univariate analysis, we presented as measures of effect, the crude odds ratio (OR). A multivariate logistic regression was held to further elucidate these relationships and analyze the effect of each variable adjusted for the effect of the other. Final associations were measured by adjusted Odds Ratio (ORadj), with respective 95% confidence intervals (95% CI). Three models of multivariate analysis were developed to establish the relationship between demographic and clinical variables and of all significant variables: a general model, with all constipated individuals and two models stratified by gender. In the general model, the following variables were tested: radiotherapy, abscess or infection, fistula, anal fissure, surgery in the rectum or anus, stroke, rectal prolapse, hemorrhoids, trauma or wound around the anus, diabetes mellitus, reduced or pushed hemorrhoids and nervous system disorders. In the model for women, we also included: women delivery history, presence of injury or laceration of the anus during delivery and antecedent or rectocele hysterectomy, in addition to the other variables also included in the other two models. The p value was set at 5%.
The quality and the discriminating power of the adjusted models were analyzed using the Receiver Operating Characteristic curve (ROC) (14) for each of the three models.
The ROC curve measures the accuracy of the estimated probabilities to predict CC.
RESULTS
Of the 2,162 participants, 546 were considered constipated according to self-reported; 340 (62.3% / 15.7%) of whom had already had CC frequently and 206 (37.7% / 9.5%) sometimes.
The estimated prevalence of CC was 25.2% (CI 23.4% -27.1%), with 37.2% for women and 10.2% among men. Figure 1 shows that CC increases with age in both males and for the entire sample, from 60 years. For all groups, CC shows the highest prevalence among the oldest participants (75 to 100 years old). Among the demographic variables associated with CC, Table 1 highlights that women are 4.8 (95% CI 3.8 -6.2) more likely to mention constipation when compared to men; individuals between 75 and 100 years are 1.8 (95% CI 1.0 -3.2) more likely to have CC when compared to the younger ages. For clinical factors, it highlights the presence of fistula (OR = 2.9 / 95% CI 1.1 -7.9); anal fissure (OR = 1.8 / 95% CI 1.1 -3.0); rectum or anus surgery (OR = 2.2 / 95% CI 1.2 -6.0); trauma or wound around the anus (OR = 2.6 / 95% CI 1.2 -6.0); hemorrhoids (OR = 1.9 / 95% CI 1.4 -2.6); nervous system disorders (OR = 1.6 / 95% CI 1.2 -2.0); and stroke (OR = 3.9 / 95% CI 1.7 -9.6). Table 2 shows that the black ethnicity (OR = 1.3 / 95% CI 0.8 -2.1) and the age group between 75 and 100 years (OR = 0.8 / 95% CI 0.4 -1 5) highlight the demographic factors associated with CC among women and the age group between 75 and 100 years (OR = 7.6 / 95% CI 3.3 -17.0) among men. Concerning to clinical variables, only stroke remained showing statistically significant association for both genders. Anal fissure, anal or rectum surgery, trauma or wound around the anus, rectocele and hemorrhoids stand out among women and for men, nervous system disorder and stroke. The variables age and stroke were repeated in the three models. .
..continuation
The models demonstrated accuracy when obtaining CC values ranging from 0.74 (for the general model) at 0.64 and 0.63, respectively, for the models in male and female, featuring very good accuracy and good accuracy respectively.
DISCUSSION
Epidemiological population-based studies are extremely important, since it is from them we can study the occurrence and the mapping of diseases in human populations and define prevention and control strategies, providing thus great contribution to improving the health of populations (15) . In the present study, the prevalence obtained from CC (25.2%) is similar to the rates found in the literature on the subject when using the self-report.
American prospective cohort study, population-based, on chronic constipation in the community, used the questionnaire The Talley Bowel Disease Questionnaire, sent to the participants at different times (1988 to 1994, 2003, 2004, 2008 and 2009) . A total of 2853 subjects responded to at least two questionnaires sent in two different periods, showing persistent constipation in 3%, non-persistent constipation for 21% and without CC for 76% (16) . In a Brazilian population study (17) , with a systematic sample of 2,946 participants (age ≥ 20 years), the prevalence of self-reported CC (25.6%) was very similar to that obtained in the present study. Prevalence slightly higher (29.5% for self-report) the results of both studies was found in a Spanish publication (N=349) (18) . Some literature reviews have addressed the epidemiology of CC. In a literature review, including 100 studies of population-based cohort, case control studies, cross-sectional and randomized clinical trials, extracted from MED-LINE, EMBASE and classical EMBASE, from 1947 to 2010, using Rome I, II and III criteria or medical diagnosis for defining CC; the authors (5) estimated that the overall prevalence of CC is 14% for people aged ≥ 15 years. In other integrative review (4) , which included only populationbased studies (2005) (2006) (2007) (2008) (2009) (2010) (2011) , in CINAHL, MEDLINE and LILACS databases, the authors found CC prevalence rates ranging from 2.6% to 26.9%.
The variation in the results of prevalence studies is directly related to the criteria used in the definition of CC, through self-report or Rome Criteria (3) . Several factors were associated with the occurrence of CC in this study, for the entire sample, for both women and men. The female gender was strongly associated with CC, which is corroborated by numerous other epidemiological studies (8) (9) 18) and literature reviews (4) (5) (6) (7) (19) (20) . CC in women seems to be more common for reasons such as pregnancy and childbirth (4) . Women's hormonal changes as well as behavioral factors, history of sexual, physical and emotional abuse, may be related to the digestive system disorders (17) .
Another important demographic variable in the epidemiology of CC is age, which was higher among the elderly (4, 19, (21) (22) . Not only the physiological changes of aging such as reduced mobility, health conditions and medications seems to predispose the elderly to the development of CC (23) (24) , demanding more accurate diagnosis and specific CC treatment in this population (10, 25) . . Diseases, changes or previous anorectal surgery also showed statistically significant associations with the presence of CC, in the general sample of constipated as among women. Similarly to those found in a retrospective cohort study (26) , the hemorrhoids were a prevalent condition in constipated patients. Associations with fissures, fistulae and traumas were not found in other CC epidemiological population-based studies. Pain and fear result in more difficulties for evacuation. Diseases such as hemorrhoids and anal fissure, when in less advanced stages, can be clinically treated with changes in diet, fiber and fluid intake and proper cleaning of the anal region, which are basic care for the good prognosis as well as the use of topical medications (27) . Associations between CC and stroke, obtained in the three regression models conducted in this study, have also been documented in other publications; in rehabilitation (22.9%) (28) or in hospitals (7%) (29) . One study (30) found CC in 30% of patients with dementia.
Contributions and limitations of the study
This research is one of the few epidemiological population-based studies designed with this specific purpose in our country. Thus, besides the contribution of the actual assessment of the prevalence of CC in Brazilian population sample, some of the association of factors analyzed here (anorectal and nervous system diseases) are not usually tested in the general population, but only in specific groups.
As this is a secondary study, which used a standardized instrument for data collection (The Bowel Function in the Community Tool), there were no relevant items to the specific evaluation of the CC, such as lifestyle, including food, influencing bowel function.
Given the contributions and limitations of the study, the large variation in the prevalence of CC found in the general population as well as the gaps identified in the Latin American Consensus on Chronic Constipation, they may be recommendations highlighting the need to conduct further CC epidemiological studies in Latin America and especially in Brazil, in regions other besides the south and southeast. Indeed, the epidemiological characterization of bowel habits of the population, including disorders such as CC, will enable the development of public policies related to early diagnosis of these conditions, as well as the control of the factors associated with them.
We highlight the importance of nurses in the development of epidemiological studies and the formulation of public policies related to gastrointestinal disorders. Nurse is the professional who makes the first contact with the patient through clinical history and physical examination should be able to recognize and raise the factors associated with CC, developing a fundamental role in addressing patients and symptom relief. Thus, the study and knowledge of CC is essential, knowing its causes and associated factors, by the nursing staff, as well for the early detection of symptoms, proper treatment and prevention of complications, having a positive impact on the control of symptoms and the quality of life of people affected by this condition.
CONCLUSION
In the present study, the prevalence of CC in the general population of Londrina city, in the state of Parana, according to self-report, was 25.2%, being 37.2% for women and 10.2% for men, showing an increase rate with age advance. Stroke and age were associated with CC in the three statistical models used.
RESUMO
Objetivo: Estimar a prevalência de constipação intestinal autorreferida e os fatores associados na população geral de uma cidade brasileira. Método: Análise secundária de um estudo epidemiológico, de base populacional e transversal, sobre o hábito intestinal na população brasileira. Foram entrevistados 2.162 indivíduos utilizando-se dois instrumentos: dados sociodemográficos e hábito intestinal na população. Resultados: Obteve-se prevalência de 25,2% para a constipação autorreferida, sendo 37,2% para mulheres e 10,2% entre homens. Acidente Vascular Encefálico e idade avançada apresentaram associação com constipação nos três modelos estatísticos utilizados. Conclusão: A prevalência encontrada mostrou-se similar aos achados na literatura internacional, embora alguns fatores associados aqui obtidos nunca tenham sido investigados.
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RESUMEn
Objetivo: Estimar la prevalencia de estreñimiento autorreferido y los factores asociados en la población general de una ciudad brasileña. Método: Análisis secundario de un estudio epidemiológico, de base poblacional y transversal, acerca del hábito intestinal en la población brasileña. Fueron entrevistados 2.162 individuos utilizándose dos instrumentos: datos sociodemográficos y hábito intestinal en la población. Resultados: Se logró prevalencia del 25,2% para el estreñimiento autorreferido, siendo el 37,2% para mujeres y el 10,2% entre los hombres. Accidente Vascular Encefálico y edad avanzada presentaron asociación con constipación en los tres modelos estadísticos utilizados. Conclusión: La prevalencia encontrada se mostró similar a los hallazgos de la literatura internacional, aunque algunos factores asociados aquí obtenidos nunca se hayan investigado.
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